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(54) Photothermographic material 

(57) A photothermographic material is disclosed, comprising a support and a photosensitive layer containing an 
organic silver salt, a photosensitive silver halide and a binder, wherein the photosensitive layer or the support contains 
a dye represented by formula (1), and the photosensitive silver halide being spectrally sensitized with at least a sensi- 
tizing dye represented by formulas (2a) through (2d). 
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Description 

FIELD OF THE INVENTION 

5 [0001] The present invention relates to thermally developable photothermographic materials, and in particular to a 
photothermographic material exhibiting improved silver image tone and superior image sharpness, reduced deteriora- 
tion in storage stability, reduced residual dye staining, reduced fogging, and improvements in reduction of sensitivity 
and in raw stock stability. 

w BACKGROUND OF THE INVENTION 

[0002] As is well known, when photographic materials are exposed, incident light is reflected or refracted by silver 
halide, additives or by the interface of a layer, resulting in blurred images and leading to deterioration in sharpness. To 
prevent these drawbacks are employed so-called anti-halation dyes (AH dyes) or anti-irradiation dyes (Al dyes). Per- 
15 formance which has been required for the AH dyes and Al dyes is having an absorption within the intended wave- 
lengths, no unwanted influence on a silver halide emulsion and no residual color after processing a photographic 
material by being completely decolorized or leached out during processing. 

[0003] As a result of the recent tendency of rapid access or dry processing, a dry processing system completely 
free of water is often employed, in which thermally developable photothermographic materials are used in a laser 

20 imager for medical diagnostic use or an image setter for graphic arts use, having an oscillation wavelength within 600 
to 800 nm. A problem of residual color stains caused by dyes remaining in the photographic material after being proc- 
essed arises, which is different from residual color occurring in conventional silver halide photographic materials. 
[0004] Thermally developable photothermographic materials are disclosed in, for example, D. Morgan and B. Shely 
"Dry Silver Photographic Material", in U.S. Patents 3,152,904 and 3.457,075; and in D.H. Klosterboer "Thermally Proc- 

25 essed Silver Systems" (Imaging Processes and Materials) Neblette, 8th Edition, edited by Sturge, V. Walworth, and A. 
Shepp, page 279, 1989), etc. The photothermographic material comprises an organic silver salt, a catalytically active 
amount of photo-catalyst (e.g., silver halide) and a reducing agent, which are contained in the form of a dispersion in 
an (organic) binder matrix. The photothermographic material forms silver through an oxidation-reduction reaction 
between a reducible silver source (functioning as an oxidant) and a reducing agent when exposed and heated at a high 

30 temperature (e.g., 80° C or higher). In this case, the oxidation-reduction reaction is promoted by catalytic action of the 
latent image produced by exposure to light, leading to image formation, based on such exposure. 
[0005] Since no water is used in processing, no dye leaches out of the photothermographic material, which pro- 
duces problems in absorption in the visible region, caused by residual dyes, and for which an improvement is desired. 
[0006] Representative examples of infrared absorbing Al and AH dyes are organic dyes and there have been pro- 

35 posed a large number of compounds, as Al and AH dyes. Specifically, cyanine dyes and oxonol dyes are often used. 
However, these dyes exhibit a relatively large absorption in the visible region and their degradation product, which 
results in an yellow absorption, are disadvantageous in terms of residual color stains, having further defects that the 
compounds are not only unstable and liable to decompose, but also relatively high in cost. 

[0007] Some squarylium dyes are known to exhibit infrared absorption, as disclosed in JP-A 10-36695, 10-104779 
40 and 10-158253 (hereinafterm the term JP-A refers to an unexamined, published Japanese Patent Application). JP-A 2- 
216140 and JP-A 10-24654 propose the use of infrared squaryliun dyes as Al and AH dyes in photothermographic 
materials and silver halide photographic materials. However, dyes described in JP-A 10-24654 are not suitable in spec- 
tral absorption characteristics and have an absorption in the visible region, producing the disadvantage that the photo- 
graphic material is colored. Even when incorporated in the form of a solid particle dispersion, the visible absorption is 
45 still large and satisfied performance was not displayed. 

[0008] To overcome such disadvantages, squarylium dyes advantageously applicable to photothermographic 
material to prevent deterioration in sharpness are disclosed in U.S. Patent 4,508. Of these, specifically, a squarylium 
dye having a thiopyrylium nucleu, a squarylium dye having a pyrylium nucleus, or pyrylium croconium dye and thi- 
opyrylium croconium dye which are similar to the squarylium dye exhibit a small absorption in the visible region, having 
50 characteristics suited to AH and Al dyes. 

[0009] In cases when these squarylium dye and croconium dye are applied, as a AH or Al dye, to photothermo- 
graphic materials, and specifically when used in combination with commonly known infrared sensitizing dyes, it was 
proved that desensitization, increased fogging or deterioration in storage stability occurred, and therefore it is important 
to overcome such problems. 

55 [0010] As a result of the inventor's study of infrared sensitizing dyes used in combination with a squarylium dye, it 
was found that a photothermographic material exhibiting lower fogging and higher sensitivity was obtained by the use 
of an infrared sensitizing dye having a specific structure, thereby leading to improvements in storage stability of the pho- 
tothermographic material. 
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SUMMARY OF THE INVENTION 
[0011] 
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wherein Y 1t Y 2 and Y 1t each represent an oxygen atom, sulfur atom, selenium atom or -CH=CH-; L t through Lg 
and L 1t through L 15 each represent a methine group; R 2 , Rn and R 12 each represents an aliphatic group; R 3 , 

35 R4» ^13 and R 14 each represent an alkyl group, a cycloalky! group, an alkenyl group, an aralkyl group, an aryl group 

or a heterocyclic ring group; W v W 2 , W 3 , W 4> W 11t W 12 , W 13 , and W 14 each represent a hydrogen atom or a sub- 
stituent group, or a non-metallic atom group necessary to form a condensed ring by bonding between W 1 and W 2 , 
W 3 and W 4 , and W 12 , or W 13 and W 14 , or a non-metallic atom group necessary to form a 5- or 6-membered 
condensed ring by bonding between R 3 and W 1( R 3 and W 2 , R 13 and W 1lf R 13 and W 12 , R 4 and W 3 , R 4 and W 4 , 

40 Ri 4 and W 13 , or R 14 and W 14 ; X 1 and X n each represent an ion necessary to compensate for an intramolecular 

charge; k1 and k1 1 represent the number necessary to compensate for an intramolecular charge; ml is 0 or 1; nl, 
n2, n11 and n12 are each 0, 1 or 2, provided that n1 and n2, or nl 1 and n12 are 0 at the same time; 

2. An image forming method, wherein the photothermographic material described in 1 is exposed to an infrared 
laser light; 

3. The image forming method described in 2, wherein the photothermographic material is exposed with a laser 
scanning exposure apparatus, in which the laser light and the exposed surface of the photothermographic material 
are not substantially at right angles to each other; 

4. The image forming method described in 2, wherein the photothermographic material is exposed with a laser 
scanning exposure apparatus, in which the laser light is a longitudinally multiple laser light; 

5. An image forming method, wherein the photothermographic material described in 1 is developed by heating at a 
temperature of not lower than 80° C and not higher than 200° C. 

DETAILED DESCRIPTION OF THE INVENTION 

55 [0013] The present invention will be further explained. 

[0014] As described above, in cases when the squarylium dye or croconium dye represented by formula (1) is 
applied, as an anti-halation dye (AH dye) or anti-irradiation dye (Al dye), to photothermographic materials, specifically 
in cases when used in combination with commonly known infrared sensitizing dyes, desensitization, increased fogging 
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[0020] The squarylium dyes can be synthesized according to the method described in JP-A 61-73770, 7-219139 
and 9-90547; U.S. Patent 5,625,062; and J. Chem. Soc. , Chem. Commun. page 452-454 (1993). 
[0021] When the dye of formula (1) is incorporated to a photosensitive layer, it is generally incorporated through 
solution in a solvent, but it can be incorporated in the form of so-called a solid particle dispersion. When incorporated 
to the thermally developable photosensitive layer, light scattering can be the most effectively restrained, and when 
incorporated to a thermally developable photosensitive layer spectrally sensitized to the infrared region of 780 to 830 
nm, a marked improvement in sharpness can be achieved. 

[0022] In this invention, the dye in the form of a solid particle dispersion is a dispersion of solid particles having a 
mean sphere- equivalent radius of not more than 1,000 jim. The mean sphere-equivalent radius is preferably not more 
than 200 nm, and more preferably not more than 1 00 nm in terms of reduced light scattering. In this case, the lower limit 
of the mean sphere-equivalent radius is 50 nm. In this invention, the dye in a molecular dispersion form is referred to as 
the dye which independently exists substantially in a molecule unit, not in a solid form. Thus, it is, for example, the state 
in which the dye is dispersed in a dispersing medium such as a binder or latex, in the form of a solution or in a molecule 
unit. 

[0023] In cases when the dye is used in the form of a solution, solvents used therein are preferably high boiling sol- 
vents. The high boiling solvent is preferably a solvent having a boiling point of not lower than 100° C, preferably not 
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lower than 120° C, more preferably not lower than tano r Th« 

ferred examples thereof include water d£Z« lit J ^spers.ng med.um ,s not specifically limited, but pre- 
nyl ThesP I!. , T V 35 9e ' at ' n and P ° ,yviny ' PV rrolidi ^. and mixture thereof. 

Ed -eg^^ WhiCh ™ * -r- 

a spectra! sensitive maX^ pho.othermographic materia, exhibiting 

£L P P^ S~ - - ~ -ntion on either side 

preTerred. Wh6n ^ ° f th,S iWemi0n iS inCOrp ° rated itse,f, sharpness is markedly improved and 

Seed COmainin9 ^ * " f ° rmUla < 1 > - - — of the support resuits in 

a 3 0 to 8 v 5 ( : h o^e,~ 7 sy^jj^^ ^ - « —« **» 

an a,eny, group Saving 3 to 10 caSl^ 2 ^ «** decy,», 
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ther substituted Examples of the JuZlZna T « carbon atoms (benzyl, phenethyl), each of which may be fur- 
eg., methyl, ethylc^ ^ToaenToT,! aT ' '° Wer a ' kW ^ (PreferaWy haV,n 9 1 to 5 carbon atoms 

thyl, an a.koxy gmup (e'g rn^fy eZT^ZZ n ' a, ° m ^ 9 gr0Up ,rif,l ~ 
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and hydrcphilic groups sue *asl™arou 22Z ^ 9r ° UP lft9 - thioacet ° a ™ d °. thiobenzoy.amino 

group, sulfino group'caSamoyl g£j fe *c2S? Z2S "rT « u,teto 9 r0up ' ^oxy group, mercapto 
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etc.), a sulfonyl group (e.g., methanesulfonyl, p-toluenesulfonyl, etc.), an alkoxycarbonyl group (e.g., ethoxycarbonyi, 
butoxycarbonyl, etc.), an amino group (e.g., amino, biscarboxy-methylamino, etc.), an aryl group (e.g., phenyl, carbox- 
yphenyl, etc.), a heterocyclic ring group (e.g., tetrahydrofurfuryl, 2-pyrrolidinone-1 -yl, etc.), an acyl group (e.g., acetyl, 
benzoyl, etc.), an ureido group (e.g., ureodo, 3-rnethylureido, 3-phenylureido, etc.), a thioureido group (e.g., thioureido, 

5 3-methy!thioureido, etc.), an alkylthio group (e.g., methylthio, ethylthio, etc.), an arylthio group (e.g., phenylthio, etc.), 
hydroxy and a styryl group. These group each may be substituted and examples of the substituent group include the 
same as defined in the aliphatic group represented by R v Examples of substituted alkyl groups include 2-methoxyethyl, 
2-hydroxyethyl, 3-ethoxycarbonylpropyl, 2-carbamoylethyl, 2-methanesulfonylethy!, 3-methanesulfonylaminopropyl, 
benzyl, phenethyl, carboxymethyl, carboxymethyl, allyl and 2-furylethyl. Examples of substituted aryl groups include p- 

70 carboxyphenyl, p-N,N-dimethylaminophenyl, p-morpholinophenyl, p-methoxyphenyl, 3,4-dimethoxyphenyl, 3,4-methyf- 
enedioxyphenyl, 3-chlorophenyl and p-nitrophenyl. Examples of substituted heterocyclic ring groups include 5-chloro- 
2-pyridyl, 5-ethoxycarbonyl-2-pyridyl, and 5-carbamoyl-2-pyridyl. 

[0033] The condensed rings by bonding between and W 2 , W 3 and W 4 , W n and W 12 , W 13 and W 14 , R 3 and W lf 
R 3 and W 2 , R 13 and W n , R 13 and W 12 , R 4 and W 3 , R 4 and W 4 , R 14 and W 13 , or R 14 and W 14 include, for example, 5- 

15 or 6-membered, saturated or unsaturated, condensed carbocyclic rings. The condensed rings may be substituted at 
any position on the ring. The substituent groups include the same as defined in the aliphatic group. 
[0034] In formulas (2a) through (2d), the methine group represented by through L g and L, , through L, 5 is a sub- 
stituted or unsubstituted methine group. The substituent group include, for example, a substituted or unsubstituted, 
lower alky group (preferably having 1 to 5 carbon atoms, e.g., methyl, ethyl, iso-propyl, benzyl), alkoxy group (e.g., 

20 methoxy, ethoxy), aryloxy group (e.g., phenoxy, naphthoxy), aryl group (e.g., phenyl, naphthyl, p-tolyl, o-carboxyphe- 
nyl), -N(V 1f V 2 ) group, -SR group or a heterocyclic group (e.g., 2-thienyl, 2-furyl, N,N-bis(methoxyethyl)barbituric acid, 
in which R-, is a lower alky group, aryl group or heterocyclic group, and V., and V 2 are each substituted or unsubstituted 
lower alkyl (preferably having 1 to 5 carbon atoms) or aryl group, or V 1 and V 2 link together with each other to form a 5- 
or 6-membered, nitrogen-containing ring. The methine can link together with an adjacent one or one next thereto to 

25 form a 5- or 6-membered ring. 

[0035] In cases where the compound represented by formula (2a) through (2d) is substituted by a cationic or ani- 
onic group, an equivalent amount of anionic or cationic counter ion is formed to compensate for an intramolecular 
charge. Of the ion necessary to neutralize an intramolecular charge , represented by X 1 or 1s examples of the cation 
include proton, organic ammonium ion (e.g., triethylammonium, triethanolammonium, pyridinium, etc.) and inorganic 

30 ions (e.g., lithium, sodium, potassium, calcium, and magnesium ions, etc.). Examples of acid anions include halide ions 
(chloride ion, bromide ion, iodide ion), p-toluenesulfonic acid ion, perchlorate ion, tetrafluoroborate ion, sulfate ion, 
methylsulfate ion, ethylsulfate ion, methanesulfonic acid ion, and trifluoromethanesulfonic acid ion. 
[0036] Exemplary examples of the sensitizing dyes represented by formulas (2a) through (2d) are shown below, but 
are not limited to these. 
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as described in JP-A 51-74624; or a dye is dissolved in an acid substantially containing no water and the solution is 
added to the emulsion, as described in JP-A 50-80826. Further, the dye may be added according to the method 
described in U.S. Patent 2,91 2,343, 3,342,605, 2,996,287 and 3,492,835. 

[0041] The dye may be homogeneously dispersed in a silver halide emulsion before coating on a support, or may 

5 be dispersed at any stage of preparing the silver halide emulsion. 

[0042] In cases when used in combination, the dyes can be independently or in the form of a mixture dispersed in 
a silver halide emulsion. Together with the dye(s), a visible region-absorbing dye capable of exhibiting supersensitiza- 
tion, a dye not exhibiting supersensitization, or a compound having no absorption in the visible region may be incorpo- 
rated into the emulsion. Usable sensitizing dyes and substances exhibiting supersensitization in combination with the 

w dye are described in Research Disclosure (hereinafter, also denoted as "RD") vol. 176, item 17643 (December, 1978) 
page 23, section IV-J; JP-B 49-15500 and 43-4933; and JP-A 59-19032, 3-15049 and 62-123454. 
[0043] These dyes may be incorporated to a photosensitive layer containing a dispersion of silver halide and an 
organic silver salt in which the silver halide and organic silver salt are mixed in contact with each other. In that case, the 
sensitizing dye is dissolved in an appropriate solvent and added to a coating solution of the photosensitive layer. The 

is addition may be made at any stage and in general, addition at the time of after preparing an organic silver salt disper- 
sion containing silver halide and immediately before coating is general in terms of convenience in production. In this 
case, sensitizing dyes may be added singly or in combination thereof, or may be used in combination with the sub- 
stance exhibiting supersensitization. Alternatively, the sensitizing dye may be added in the form of a solid particle dis- 
persion, without being completely dissolved. 

20 [0044] Organic silver salts used in the invention are reducible silver source, and silver salts of organic acids or 
organic heteroacids are preferred and silver salts of long chain fatty acid (preferably having 10 to 30 carbon atom and 
more preferably 15 to 25 carbon atoms) or nitrogen containing heterocyclic compounds are more preferred. Specifically, 
organic or inorganic complexes, ligand of which have a total stability constant to a silver ion of 4.0 to 1 0.0 are preferred. 
Exemplary preferred complex salts are described in RD1 7029 and RD29963. including organic acid salts (for example, 

25 salts of gallic acid, oxalic acid, behenic acid, stearic acid, palmitic acid, lauric acid, etc.); carboxyalkylthiourea salts (for 
example, 1-(3-carboxypropyl)thiourea, 1-(3-caroxypropyl)-3,3-dimethylthiourea, etc.); silver complexes of polymer reac- 
tion products of aldehyde with hydroxy-substituted aromatic carboxylic acid (for example, aldehydes (formaldehyde, 
acetaldehyde, butylaldehyde, etc.), hydroxy-substituted acids (for example, salicylic acid, benzoic acid, 3,5-dihydroxy- 
benzoic acid, 5,5-thiodisalicylic acid, silver salts or complexes of thiones (for example, 3-(2-carboxyethyl)-4-hydroxyme- 

30 thyl-4-(thiazoline-2-thione and 3-carboxymethyl-4-thiazoline-2-thione), complexes of silver with nitrogen acid selected 
from imidazole, pyrazole, urazole, 1.2,4-thiazole, and 1H-tetrazole, 3-amino-5-benzylthio-1,2,4-triazole and benztria- 
zole or salts thereof; silver salts of saccharin, 5-chlorosalicylaldoxime, etc.; and silver salts of mercaptides. Of these 
organic silver salts, silver salts of fatty acids are preferred, and silver salts of behenic acid, arachidic acid and stearic 
acid are specifically preferred. The coating amount of an organic silver salt is preferably 0.1 to 3 g/m 2 , more preferably 

35 0.1 to 2 g/m 2 , and still more preferably 0.5 to 1 .5 g/m 2 . 

[0045] The organic silver salt compound can be obtained by mixing an aqueous-soluble silver compound with a 
compound capable of forming a complex. Normal precipitation, reverse precipitation, double jet precipitation and con- 
trolled double jet precipitation described in JP-A 9-127643 are preferably employed. 

[0046] Photosensitive silver halide emulsions usable in the thermally developable photosensitive materials accord- 
40 ing to the invention can be prepared according to the methods commonly known in the photographic art, such as single 
jet or double jet addition, or ammoniacal, neutral or acidic precipitation. Thus, the silver halide emulsion is prepared in 
advance and then the emulsion is mixed with other components of the invention to be incorporated into the composition 
used in the invention. To sufficiently bring the photosensitive silver halide into contact with an organic silver salt, there 
can be applied such techniques that polymers other than gelatin, such as polyvinyl acetal are employed as a protective 
45 colloid in the formation of photosensitive silver halide, as described in U.S. Patent 3,706,564, 3,706,5653,713,833 and 
3,748,143, British Patent 1,362,970; gelatin contained in a photosensitive silver halide emulsion is degraded with an 
enzyme, as described in British Patent 1,354,186; or photosensitive silver halide grains are prepared in the presence 
of a surfactant to save the use of a protective polymer, as described in U.S. Patent 4,076,539. 

[0047] Silver halide used in the invention functions as light sensor. Silver halide grains are preferably small in size 
so to prevent milky-whitening after image formation and obtain superior images. The grain size is preferably not more than 
0.1 pm, more preferably, 0.01 to 0.1 urn, and still more preferably, 0.02 to 0.08 pm. The form of silver halide grains is 
not specifically limited, including cubic or octahedral, regular crystals and non-regular crystal grains in a spherical, bar- 
like or tabular form. Halide composition thereof is not specifically limited, including any one of silver chloride, silver chlo- 
robromide, silver iodochlorobromide, silver bromide, silver iodobromide, and silver iodide. The amount of silver halide 
55 is preferably not more than 50%, more preferably 0.1 to 25%, and still more preferably 0.1 to 15%, based on the total 
amount of silver halide and an organic silver salt. 

[0048] Photosensitive silver halide used in the photothermographic material of the invention can be formed simul- 
taneously with the formation of organic silver salt by allowing a halide component such as a halide ion to concurrently 



23 



CCID: <EP 10834S9A1_L> 



45 



50 



; — « 0,0 a pre-formed organic silver saft S0IU . 
sensmve silver halide. The thus formed silver hafide eJI^T 3 P3rt ° f the or 9 anic salt to light- 

rable actions. In this case, the si,ver halide-formfn Tc^SS^T^ ^ *" ^ ^ exhibiti "9 

react-on with the organic silver sa.t. Such a coTpomd ca h" Tj a h COmpound ca P ab, « of forming si.ver satt upon 
poun d , 0 be tested is to be mixed with the orgaTsIer "a a ! T" * * e Sim " ,e test - ™us, a coT 

ha.,de can be confirmed by the X-ray d^racto me ,^e r hel'tinn r ? Pr6SenCe ° f a ? eal o si.ver 

as a silver haljde . form!ng J n inc(ua ™%** ZTco^ZT^ tUat h9Ve b6en C ° nfirmed t0 be effect^ 

N-halogeno compounds and other haloqen C oZ I compounds, onium halides, halogenated hydrocarbons 
4.009.039. 3,457.075 and 4,003. 749 , S^^, 1 ^^^ - bailed InVsplni 
thereof are shown below: W.BSB and JP-A 53-27027 and 53-25420. Exemplary examples 

(1) Inorganic halide compound- e a n hoi;w« 

NH4 or a meta. atom; n is , when M is H o^H4 and alXT^ !* ^ "•** M re P rese "* s * 

-hen M is the meta. atom; ,he meta, atom includes lith 2 ITuT T\ * ■ ° f the metal a <°™ 

stront,um, barium, zinc, cadmium, mercury tin antinLTrZ' ' P ° tasS,um > cesiur "- magnesium, calcium 

rno.ecu.ar halogen such as aq ueous brolTbeS SST """^ ^ and ^ a " d 

WaTmo^m o^ SUCh 38 '-^hy.pheny.ammonium bromide cetylethy.d 

methy.su.fonium iodide; ™ e %^n^ammon. U rn bromide; and tertiary su.fonium halides such as tri 

oamrde, N-iodosuccinimide. N-bromophthalazS N H^T*' N-bromophtha.imide. N-bromoace- 
toani,ide. N.N-dibromobenzenesulfonam de N bro^ r^''", 006 ' N " Chl ° r ° Ph,hala2inone ' N -oromoace- 
d.methylhydantoin and N-bromourazole- bro ™-N-™ethylbenzenesu.fonamid e , 1 ,3-dibromo-4 l 

ch,onde. triphenylmethy, bromide ,bromoacetic 

s is %rrx» in a sman a ~ - — — - 

.dejrm.ng component may be used in combinatton Ate nat^ei the Z ^ ? ^ ^ The sil ^ ' 

b.nat.on w,th silver halide which has been separated oTZ~« l*"* Pr6Pared S " Ver halide ™V be used in com- 
as reacon time and reaction pressure during the process 7Ztt * 3 reaCti ° n Mature 
usmg the silver halide forming component can bJ ^n„™ ° f t COnvert,na a P art °f the organic silver salt to silver haNde 
reaction temperature is preferably Tc Zo^Te^L^ * aCC0rdanC8 W " h the PU ^ SS °f prepaSon The 
pressure is p refera b,y atmospheric pressure The^ac^ S6C ,0 72 ^ -'"he reaction 

seJzatio^ 

•heir combination. The method and ^tiS * ^1 TP 0 ""* tin C °^o- d - ^romlum compound or 
Pa en, ,.518,850, JP-A 51-22430. 51-78319 anTsT^A^r" h USL Paten *4.036.650, British 

mc.ud.ng reduction sensitization with a reducing agent sufh ^ tJ sansiti ^on techniques are also applicable 
npen,ng by the use of an aqueous solution ZSXZ^J^^ °' acid - and leafed Zlr 

a low molecular weigh, amide compound may ^onc «v — ^ * deSCribed h U& Pater " ^«0,482 
a pad of the organic silver sal, to photosensitive SaTf P ' * ^"^^ at the « m « converting 

10054J Compounds, which provide these mPt*i i^n. 
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the silver halide grains, that is, before or after nuclei formation, growth, physical ripening, and chemical ripening. How- 
ever, these are preferably added at the stage of nuclei formation, growth, and physical ripening; furthermore, are pref- 
erably added at the stage of nuclei formation and growth; and are most preferably added at the stage of nuclei 
formation. These compounds may be added several times by dividing the added amount. Uniform content in the interior 
5 of a silver halide grain can be carried out. As disclosed in JP-A No. 63-29603, 2-306236, 3-167545, 4-76534, 6-1 10146, 
5-273683, the metal can be distributiveiy occluded in the interior of the grain. 

[0055] These metal compounds can be dissolved in water or a suitable organic solvent (for example, alcohols, 
ethers, glycols, ketones, esters, amides, etc.) and then added. Furthermore, there are methods in which, for example, 
an aqueous metal compound powder solution or an aqueous solution in which a metal compound is dissolved along 

10 with NaCI and KCI is added to a water-soluble silver salt solution during grain formation or to a water-soluble halide 
solution; when a silver salt solution and a halide solution are simultaneously added, a metal compound is added as a 
third solution to form silver halide grains, while simultaneously mixing three solutions; during grain formation, an aque- 
ous solution comprising the necessary amount of a metal compound is placed in a reaction vessel: or during silver hal- 
ide preparation, dissolution is carried out by the addition of other silver halide grains previously doped with metal ions 

15 or complex ions. Specifically, the preferred method is one in which an aqueous metal compound powder solution or an 
aqueous solution in which a metal compound is dissolved along with NaCI and KCI is added to a water-soluble halide 
solution. When the addition is carried out onto grain surfaces, an aqueous solution comprising the necessary amount 
of a metal compound can be placed in a reaction vessel immediately after grain formation, or during physical ripening 
or at the completion thereof or during chemical ripening. 

20 [0056] Reducing agents are preferably incorporated into the thermally developable photosensitive material of the 
present invention. Examples of suitable reducing agents are described in U.S. Pat. Nos. 3,770,448, 3,773,512, and 
3,593,863, and Research Disclosure Items 17029 and 29963, and include the following: 

aminohydroxycycloalkenone compounds (for example, 2-hydroxypiperidino-2-cyclohexane); esters of amino reduc- 
es tones as the precursor of reducing agents (for example, piperidinohexose reducton monoacetate); N-hydroxyurea 
derivatives (for example, N-p-methylphenyl-N-hydroxyurea); hydrazones of aldehydes or ketones (for example, 
anthracenealdehyde phenylhydrazone; phosphamidophenols; phosphamidoanilines; polyhydroxybenzenes (for 
example, hydroquinone, t-butylhydroquinone, isopropylhydroquinone, and (2,5-dihydroxy-phenyl)methylsulfone); 
sulfydroxamic acids (for example, benzenesulfhydroxamic acid); sulfonamidoanilines (for example, 4-(N-meth- 
30 anesulfonamide)aniline); 2-tetrazolyithiohydroquinones (for example, 2-methyl-5-(1 -phenyl-5-tetrazolytthio)hydro- 
quinone); tetrahydroquionoxaiines (for example, 1 ,2,3,4-tetrahydroquinoxaline); amidoxines; azines (for example, 
combinations of aliphatic carboxytic acid arylhydrazides with ascorbic acid); combinations of polyhydroxybenzenes 
and hydroxylamines, reductones and/or hydrazine; hydroxamic acids; combinations of azines with suffonamidophe- 
nols; oc-cyanophenylacetic acid derivatives; combinations of bis-P-naphthol with 1 ,3-dihydroxybenzene derivatives; 
35 5-pyrazolones, sulfonamidophenol reducing agents, 2-phenylindane-1,3-dione, etc.; chroman; 1 ,4-dihydropyrid- 
ines (for example, 2,6-dimethoxy-3,5-dicarboethoxy-1 ,4-dihydropyridine); bisphenols [for example, 1,10bis(2- 
hydroxy-3,5-dimethyiphenyl)-3,5,5-trimethylhexane, 1 ,1-bis(2-hydroxy-3-t-butyl-5-methylphenyl)methane, 1,1- 
bis((2-hydroxy-3,5-di-t-butylphenyl)methane, (2-hydroxy-3-t-butyl-5-methylphenyl)-(2-hydroxy-5-methylphe- 
nyl)methane, 1.1-bis(2-hydroxy-3,5-dimethylphenyl)-2-metylpropane, 1 ,1 ,4,5-tetrkis(2-hydroxy-3,5-dimethylphe- 
^0 nyl)-2,4-ethylpentane, 2 > 2-bis(4-hydroxy-3,5-dimethylphenyl)propane, 22-bis(40hydroxy-3,5-di-t- 
butylphenyl)propane, bis(2-hyroxy-3-t-butyl-5methylphenyl)methane, 2,2-bis(4-hydroxy-3-methylphenyl)propane, 
4,5-ethylidene-bis(2-t-butyl-6-methyl)phenol, etc.), UV-sensitive ascorbic acid derivatives and 3-pyrazolidones. 

[0057] Binders suitable for the photothermographic materia! to which the present invention is applied are transpar- 
45 ent or translucent, and generally colorless. Binders are natural polymers, synthetic resins, and polymers and copoly- 
mers, other film forming media; for example, gelatin, gum arabic, polyvinyl alcohol), hydroxyethyl cellulose, cellulose 
acetate, cellulose acetatebutylate, poly(vinylpyrrolidone), casein, starch, poly(acrylic acid), poly (methylmethacry lie 
acid), polyvinyl chloride), poly(methacrylic acid), copoly(styrene-maleic acid anhydride), copoly(styreneacrylonitrile), 
copoly(styrene-butadiene), polyvinyl acetal) series (for example, poiy(vinyl formal)and polyvinyl butyral), poly(ester) 
50 series, poly(urethane) series, phenoxy resins, polyfvinylidene chloride), poty(epoxide) series, poly(carbonate) series, 
polyvinyl acetate) series, cellulose esters, poly(amide) series. These may be hydrophilic or hydrophobic polymers. Of 
these, as a binder preferable for the thermally developable photosensitive layer is polyvinyl acetals and more preferably 
polyvinyl butyral. Cellulose esters exhibiting higher softening temperature, such as triacetyl cellulose or cellulose ace- 
tatebutylate are preferred for non-photosensitive layers such as an over-coat layer or sub-coat layer, specifically, a pro- 
55 tective layer or backing layer. The amount of a binder in a photosensitive layer is preferably 1.5 to 6 g/m 2 , and more 
preferably 1 .7 to 5 g/m 2 . The amount of less than 1 .5 g/m2 results in an increase density of an unexposed area to levels 
unacceptable to practical use. 

[0058] In this invention, a matting agent is preferably incorporated into the image forming layer side. In order to 
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[0059] Materials of the matting agents employed th 1 Z t I °" ** Ph ° t0Sensrtive la Ver-side. 

9 anic substances. Examples o, the LrJ^Z^^^'T ""^ ° r9aniC SUbStanC6S ° r inor - 

glass powder described in French PalJ^^^J^^^^"^ Patent N °- 330.158, etc, 
etc. described in U.K. Patent No. i .t 73 1 81 etc Examoies „i i. Carb ° nataS 0f a,ka " earth ™*als or cadmium, zinc, 
Pat. No. 2,322,037, etc, starch derivatives describedTBetal P rT^ ^ tanC6S inC,ude star <=" described in US 
Winyl alcohols described in JP-B 44-36^ etc D0 VS S! ' 625,451 ' U K " Pat6nt N °' 981 ' 198 - POl- 

330.158, etc.; polyacry.onitri.es .escribed US EN^VfTZFT T"*" SWiSS ^ N °' 
No. 3,022,169. ^,0/9,257, etc., and polycarbonates described in U.S. Pat. 

Sis ^TZZ^Ts Sin'gaTeSr 6 " "T^ 3 ™ « 

volume as the matting agent. The part:,; r^STiX ^SZS^ T * 3 ^ haV "' 9 ^ ~" 
eter of a spherica. converted volume. The matting a nt emS 1 P ' nVenti ° n " l ° the diam " 

particle diameter of 0.5 to 1 0 pm. and more p^Z^T^To Z VST" T*" »~ a " 

d,stribution is preferably no, more than 50 percent is more o ef!^' ^ "IT*' the variation ^emdent of the size 
not more than 30 percent. The variation coefSt o "the size dSrih t """V ™ 4 ° PerCent ' Bnd " m0St P re,erab V 
by the formula described below: 26 dlstnbu,,on a s described herein is a value represented 

(Standard devia„on o, particle diameter,/(average particle diameter) x 100 

oHbeTS 

* r 6 ;r ore A p d r ab ' ;r porated int ° ,he «s^ss^r ,ayer ° ther,han »• 

matting agents are added, both methods n^,^Z2Z^ 3 m3ttin9 ^ " ^ Wh ^ *»- 

l pi^ts^sr z e ,ho r r in the inventi - * ™~» 

P,s of preferred tone modifier, which are ^.os^^ ^ fiST 22? ^ Xam 

Pnen^S 

hydroxy-1.8-naphthalimide); cobalt cfcfor examn^ ' ? f° ,,d,0ne > ; "aphthalimides (for examp.e, N- 
example, 3-mercapto-,.2,4-triazo.e) lSol e h .^ am J etri «"o^cetate), mercaptans (for 

thy.) P htha,imide,;b.ocked pyrazo.es. isothfu™^ N-(dimethy,aminome- 
agents (for example, combination of N N^hexamethv^M and combinations of certain types of light-bleaching 

i,8-(3.6-dioxaoc 

example, a-ethyl-S-JO-etyf-a-benzothiazoLviiHU T T^'^^^othiazole; merocyanine dyes (for 

none, 6-ch.orophthalazinone, 5.7-dimethylplaSone nd t 'r' ^ eXamP ' e ' ^^PN** 
ph.ha.azinone and suffinic acid derivatives Vor example fi 1 ^-phthalarinedtone); combinations of 

or 8-methy.phtha.azinone and p-trisulfoX alid sodTumV ,halaz ' no " e benzenesuffinic acid sodium, 

tions of ph»ha.azine (including ^^«^?J^^T^r ° f phtha,a2i(1e and P^halic acid; combine^ 
anhydride, and phtha.ic acid 2 r > T at leaSt 0ne com P° u "d setected from maleic acid 

thereof (for exampie, phtha.ic 2^2^^ /? ^I"*"* acid "--fives and anhydrides 
dride); guinazolinediones, benzoxazin TISS^^T^T^ ^ tetrach,oro PWhalic acid anhy- 
zoxazine-2.4-dione); pyridines and as^ (for examp.e, 1.3-ben- 

tetraazapentalene derivatives (for example 3b 7^TZT ^ P ^ 2,4-dihydroxypyrimidine), and 

Preferred tone modifiers inc.ude Ua^^ 

SL. ^Z^-^^^^^ T ^ -terials inc.ude various kinds of po,ymeric 
sheets or rol.s are preferred in terms of and Z a Tin o mation 3 Z^"' ^ ,h ° S6 Wh ' Ch 3re COnvertible t0 
many deve.opab.e photosensitive •mM^^^X^^nT^ SUPPOrtS USab,e in the " 

ene terephthalate film, pofyethylene naphthafat ^^^t & V^ ,U ^.^^ ^^ rfl ^PO«y«^ 
polycarbonate film) and biaxially stretched poSe^»SS f ,,m - P ° V ? fi ' m ' Ce " U, ° Se triacetate fi ^- 
support is preferabty 50 to 300 pm, and SeprZ^ yX^ * SPeC ' f,Ca " y Th6 ,hiCk " esS of the 
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[0064] In this invention, to improve an electrification property, a conductive compound such as a metal oxide and/or 
a conducting polymer can be incorporated into a construction layer. These compounds can be incorporated into any 
layer, preferably into a sublayer, a backing layer and an intermediate layer between a photosensitive layer and a sub- 
layer, etc. In the present invention, the conducting compounds described in U.S. Patent No. 5,244,773, column 14 
5 through 20, are preferably used. 

[0065] The coating method of the photosensitive layer, protective layer and backing layer is not specifically limited. 
Coating can be conducted by any method known in the art, including air knife, dip-coating, bar coating, curtain coating, 
and hopper coating. Two or more layers can be simultaneously coated. As a solvent for coating solution are employed 
organic solvents such as methyl ethyl ketone (also denoted as MEK), ethyl acetate and toluene. 

io [0066] The photothermographic material according to the invention comprises a support having thereon a photo- 
sensitive layer, and preferably further on the photosensitive layer having a non-photosensitive layer. For example, it is 
preferred that a protective layer is provided on the photosensitive layer to protect the photosensitive layer and that a 
back coating layer is provided on the opposite side of the support to the photosensitive layer to prevent adhesion 
between photosensitive materials or sticking of the photosensitive material to a roller. Further, there may be provided a 

is filter layer on the same side or opposite side to the photosensitive layer to control the amount or wavelengths of light 
transmitting the thermally developable photosensitive layer. Alternatively, a dye or pigment may be incorporated into the 
photosensitive layer. In this case, dyes described in JP-A 8-201959 are preferably used therein. The photosensitive 
layer may be comprised of plural layers. To adjust contrast, a high-speed layer and low speed layer may be arranged in 
combination, such as high-speed layer/low-speed layer, or low-speed layer/high-speed layer. Various adjuvants may be 

20 incorporated into the photosensitive layer, no n -photosensitive layer or other component layer(s). Examples thereof 
include a surfactant, antioxidant, stabilizer, plasticizer, UV absorbent, and coating aid. 

[0067] Besides the infrared sensitizing dye relating to this invention, sensitizing dyes exhibiting spectral sensitizing 
action in the infrared region may be used in combination, including thiacarbocyanines described in JP-B Nos.48-42172, 
51-9609, and 55-3981 8. and JP-A Nos. 62-284343 and 2-1 051 35; tricarbocyanines for infrared semiconductor laser, as 
25 described in JP-A Nos. 59-191032 and 60-80841; and dicarbocyanines containing a 4-quinoline nucleus, described in 
general formulas (Ilia) and (lllb) of JP-A Nos. 59-192242 and 3-67242. 

[0068] The photothermographic materials used in this invention are preferably mono-sheet type (i.e., a material 
provided for image formation being entirely completed as an imaging sheet to be observed). The wavelength of a laser 
for exposure can be varied depending of a sensitizing dye incorporated to the photothermographic material. In expo- 
30 sure of the photothermographic materials used in this invention, infrared semiconductor lasers (of 780 nm, 820 nm, 
etc.) are preferably employed. The exposure wavelength of the infrared semiconductor laser is preferably 750 nm or 
more, and more preferably 800 nm or more. 

[0069] In the invention, exposure is preferably conducted by laser scanning exposure. It is also preferred to use a 
laser exposure apparatus, in which scanning laser light is not exposed at an angle substantially vertical to the exposed 

35 surface of the photosensitive material. The expression "laser light is not exposed at an angle substantially vertical to the 
exposed surface" means that laser light is exposed preferably at an angle of 55 to 88°, more preferably 60 to 86°, still 
more preferably 65 to 84, and optimally 70 to 82°. When the photosensitive material is scanned with laser light, the 
beam spot diameter on the surface of the photosensitive material is preferably not more than 200 nm, and more pref- 
erably not more than 1 00 jim. Thus, the less spot diameter preferably reduces an angle displacing from verticality of the 

40 laser incident angle. The lower limit of the beam spot diameter is 1 0 nm. The thus laser scanning exposure can reduce 
deterioration in image quality due to reflection light, such as occurrence of interference fringe-like unevenness. 
[0070] Exposure applicable in the invention is conducted preferably using a laser scanning exposure apparatus 
producing longitudinally multiple scanning laser light, whereby deterioration in image quality such as occurrence of 
interference fringe-like unevenness is reduced, as compared to scanning laser light with longitudinally single mode. 

45 Longitudinal multiplication can be achieved by a technique of employing backing light with composing waves or a tech- 
nique of high frequency overlapping. The expression "longitudinally multiple" means that the exposure wavelength is 
not a single wavelength. The exposure wavelength distribution is usually not less than 5 nm and not more than 10 nm. 
The upper limit of the exposure wavelength distribution is not specifically limited but usually about 60 nm. 
[0071] Silver images are formed on heating through oxidation-reduction reaction between an organic silver salt 

so (functioning as an oxidant) and a reducing agent. This reaction process proceeds without supplying a processing solu- 
tion such as water from the outside. 

[0072] Thus, the photothermographic materials used in this invention are stable at ordinary temperatures, but on 
heating at a high temperature (e.g., 80 to 200° C) after exposure, are developed to form silver in exposed areas through 
oxidation-reduction reaction between an organic silver salt (functioning as an oxidant) and a reducing agent. The heat- 
55 ing temperature is preferably 80 to 200° C, and more preferably 100 to 150° C. There cannot be obtained images with 
sufficiently high densities for a short time at a developing temperature of lower than 80° C. Development at a tempera- 
ture of higher than 200° C results in fusion of a binder, leading to its transfer to the roller and disadvantageously affect- 
ing not only images themselves but also a transport property or a processor. 
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EXAMPLES 

E. ThWinv,n,l0 "- 6ete ^ 

Example 1 

Preparation of Support 

[0074] Both sides of a blue-tinted 17s thi^ir dct * , 

65. availab.e from Konica Corp, were ^^^^ d ^^^ °V densimeter PDA- 

Preparation of Photosensitive Emulsion A 
Preparation of photosensitive silver hafide emulsion A 

and an equimolar aqueous solution containina nntS k aqUe ° US SO,u,ion containing 74 g silver nitrate 

1X1 0-Wmo.Ag of iridium chloride wet adde^Z Tf' P ° taSSiUm *** (in a ™ lar «S 
the p Ag was maintained at 7.7. TI^S^^S ^S^^r^ - ^^^ 
adjusted to 5 using NaOH. There was obtained cubic ■ i^Sl' ^ Was added a "° the P H was 

Mm a variation coefficient of the projection are* .n-Z^^™^ 9rains havin 9 an average grain size of 0 06 

tlJ erC T reSUltin9 emu,sion was *occJZS^^^ LT rcent ' ,he Pr ° POrtion of ,he < 1 00) face 
desaltmg, 0. 1 g of phenoxyethanol was added and the dH and T' em P ,0 >" n 9 a Peculating agent and after 

s.lver halide emulsion A. the pH and pA 9 werc adjusted to 5.9 and 7.5. respecXely to obtain 



Em-1 
[0076] 



Em-2 



35 



40 



[0077] The silver halide emulsion A was resold ^ , 

pound A was added thereto. Su^ZT^^Z^ * T™* ***** '° C and5x, 0 5 ™« of Com- 
were added. Si.ver iodide fine grain's of 0 3 mo °% wasl^r z^ l?*"** *" 5 3X1 °" 5 m °' 0f ^"auric acTd 
coo ed to 38° C to complete chemica, sensitization cZmteZS^T' " Pe ™ 9 ^ 1 00 min - the ^uteion was 
add,t,on amount described above was ™ ™* 



Compound A 



o o 



50 



Preparation of powdery organic silver salt 
55 [0078] 



[0078] h 4720 ml water were dissolved iiu„ rfl . k . 

at 80= C. The. after adding 540.2 S^^^^^J^ 83 8 9 of arachid « a *d and 54.9 g 0 f stea ric acid 
of concentrated nitric acid, the so.ution ^^."SZS^^ 8nd ^< 
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450 ml water and stirring further continued for 5 min., while maintained at a temperature of 55° C. Subsequently, 760.6 
ml of 1 M aqueous silver nitrate solution was added in 2 min. and stirring continued further for 20 min., then, the reaction 
mixture was filtered to remove aqueous soluble salts. Thereafter, washing with deionized water and filtration were 
repeated until the filtrate reached a conductivity of 2 pS/cm, and after subjecting to centrifugal dehydration, the reaction 
5 product was dried with heated air until no reduction in weight was detected to obtain powdery organic silver salts B-1 
and B-2. 

Preparation of photosensitive emulsion-dispersing solution 

io [0079J In 1 457 g methyl ethyl ketone was dissolved 1 4.57 g of polyvinyl butyral powder (Butvar B-79, available from 
Monsanto Corp.) and further thereto was gradually added 500 g of the powdery organic silver salt with stirring by a dis- 
solver type homogenizes Thereafter, the mixture was dispersed using a media type dispersion machine (available from 
Gettzmann Corp.), which was packed 1 mm Zr beads (available from Toray Co. Ltd.) by 80%, at a circumferential speed 
of 13 m and for 0.5 min. of a retention time with a mill to obtain photosensitive emulsion dispersing solutions B-1 and 

15 B-2. 

Preparation of photosensitive layer coating solution C-1 

[0080] To 500 g of the photosensitive emulsion dispersing solution B-1, 100 g of methyl ethyl ketone (MEK) was 
20 added in a stream of nitrogen with stirring and maintained at 24° C. Antifoggant 1 described below (2.50 ml of 10% 
methanol solution) was added thereto and stirred fro 1 hr. ; then, calcium bromide (4 ml of 1 0% methanol solution) was 
further added and stirred for 15 min. Subsequently, 1.8 ml of a dye-adsorbing aid and potassium acetate (1:5) mixture 
solution (ethanol solution of 20 wt% dye-adsorbing aid 2) was added and stirred for 15 min. Then, 7 ml of a mixture solu- 
tion of an infrared sensitizing dye shown in Table 1. 4-chloro-2-benzoylbenzoic acid and supersensitizer, 5-methyl-2- 
25 mercaptobenzimidazole (mixing ratio of 1 :250:20, methanol solution of 0.1% sensitizing dye) was added and stirred for 
1 hr. Thereafter, the temperature was lowered to 13° C and further stirred for 30 min. Further thereto, 48 g of polyvinyl 
butyral was added and dissolved, while being maintained at 13° C, and the following additives were added (in which 
these procedures were carried out in a stream of nitrogen). 

30 

Phthalazine 1.5 g 
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45 
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10 



Tetrachlorophthalic acid 

0.5 g 

4-Methylphthalic acid 

°-5 g 

Dye of formula (1) shown in TaMe ^ 

in an amount giving a 
density of 0.9 at the 
absorption maximum 



?0 



Developing agent 1, 1-bis (2-hydroxy- 
3, 5-dimethylp henyl) -2-methylpropXe 

lZlT^ m l° 0 (ali Phatic isocyanate 
available from Movey Corp.) yanaCe ' 

Sino^r' 2 f2 - {tri ^omomethylsulfonyl)- 



?5 



15 g 

lZT^ m l 0Q (ali Phatic isocyanate 
available from Mn««„ , y nace ' 

1-10 g 
1.55 g 

Dye-adsorbing aid 



oc • 

35 A^tifoggant 1 



r r° 

30 





HBr Br 2 



*5 



SO 



55 



Preparation of photosensitive .ayer coating solution C-2 

J ,* ~ 100 ■ - -V. ethy, .tone (MEK) waS 

methanol solution) was added thereto and I stirred (0, ! ! C K A ™°99ant 1 described below (2.50 ml of 10% 
ther added a nd stirred for ,5 min. SubseouS^ 

solution ethanol solution of 20 wt% ri»« JL~1- dye-adsorbing aid and potassium acotat* 11 « 1 

mercaptobenzimidazole (mixing ratio of 1 -250-20 ml.t , f ° ylbenZ0,c acid and ^Persensitizer 5-methvl ? 
1 Jr. Thereafter, the temperature JsZ^o^C^ ZT r ^ Was ad ^"d 2^ for" 

theT WaS f ded diSSO ' Ved ' whi,e ^ing lintaTned a tTc'ZT^, ^ Fwhe "^«°. ™ 9 of pofyviny 
these procedures were carried out in a stream of nitrogen) ' * *' f °" 0W ' n9 3ddi,ives were £• which 
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Phthalazine 1.5 g 

Tetrachlorophthalic acid 0.5 g 

4-Methylphthalic acid 0.5 g 

Dye of formula (1) shown in Table 1, 

in an amount giving a 
density of 0.9 at the 
absorption maximum 

is Developing agent 1 , 1-bis (2-hydroxy- 

3 , 5-dimethylphenyl) -2-methylpropane 15 g 



w 



20 

Desmodu N33 00 (aliphatic isocyanate, 

available from Movey Corp.) 1.10 g 

Antifoggant 2 [2- ( tribromomethylsulf onyl) - 
25 quinoline 1_0 g 

Antifoggant 3 0 . 9 g 



30 
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40 



Antifoggant 3 



F F F F 

HOOC-/^^S-S--/^ 

HOOC F F COOH 



Photosensitive layer coating 

45 

[0082] The coating solution described above was coated on the support so that silver coverage and a coating 
amount of polyvinyl butyral as a binder were 1 .8 g/m 2 and 8.5 g/m 2 , respectively. 

[0083] Further, the following layers were successively formed to prepare samples Nos. 1 through 18. Drying was 
conducted at 75° C for 5 min. in a stream of nitrogen. 

50 

Back layer coating 

[0084] A solution of the following composition was coated so as to have a wet thickness of 80 p,m. 

55 
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Polyvinyl butyral(10% isopropanol solution) 



Solution of dye shown in Table 1 , 
0.7 at the absorption maximum 



150 ml 



in an amount giving a density of 



Protective layer coating 



[0085] a solution of the following composition 



was coated so as to have a wet thickness of too 



jum. 



75 



20 



?5 



30 



Acetone " 


175 ml 


2-propanol 


40 ml 


Methanol 


15ml 




Cellulose acetate 


eg 

8 ml 


Phthalazinone (4.5% DMF solution) 


Phthalazine 


1.5 g 




4-Methylphthalic acid 


0-72 g 


TetrachlorophthaJic acid 


0.22 g 


Tetrachlorophthalic acid anhydride 


0.5 g 


Monodisperse silica (av, particle size 4 urn) 


1 wt%, based on binder 
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Table 1 



w 



15 



20 



25 



30 



35 



50 



Sample 


Photo- 
sensitive 
Layer 


Dye 
(Photo- 
sensitive 
Layer ) 


(Back 
Layer) 


Sens i — 
t i zing 
Dve 


RemaxJc 


1 


C-l 


Comp . A 


Comp . A 


Comp . 


COITtp. 


2 


C-l 


Comp . B 


Comp . B 


Comp . 


Cornp. 


3 


C-l 


Comp . C 


Comp . C 


Comp . 


Comp. 


4 


C-l 


Comp . D 


Comp . D 


Comp . 


Comp. 


5 


C-l 


Comp . E 


Comp . E 


Comp. 


Cornp. 


6 


C-l 


Comp . F 


Comp . F 


Comp . 


Comp. 


7 


C-l 


1-3 


1-3 


Comp. 


Comp. 


8 


C-l 


1-3 


1-3 


No. 5 


Inv. 


9 


C-l 


1-1 


1-1 


No. 41 


Inv. 


10 


C-l 


1-1 


1-3 


No. 2 0 


Inv. 


11 


C-2 


1-1 


1-1 


No. 5 


Inv. 


12 


C-2 


1-1,1-4 


1-1 


No. 11 


Inv. 


13 


C-2 


1-1 


1-3 


No. 2 0 


Inv. 


14 


C-2 


1-3 


1-1 


No. 20 


Inv. 


15 


C-2 


1-1 


1-1,1-4 


NO. 15 


Inv. 


16 


C-2 


1-1,1-3 


1-3 


No. 51 


Inv. 


17 


C-2 


1-1 


1-1,1-3 


No. 41 


Inv. 


18 


C-2 


1-1,1-4 


1-4 


No. 41 


Inv. 



In Sample 12, 16 and 18, dyes were used in a ratio of 1:1 
by weight . 



Comparative sensitizing dye (denoted simply as Comp.) 




Comparative dye A (denoted simply as Comp. A) 




"OH o HO' 

Compound described in JP-A 10-24654 
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Comparative dye B (denoted simply as Comp. B ) 

<3H 0~ho 



OH o HO' 

Compound described in JP- A 10-24654 
Comparative dye C (denoted simply as Comp. C) 



OH 



H 



CsH^OCOHjC HN- > 
CsH^OCOHaC^N.^^^ 0 



-M CHjOCOCsH,, 

\— ..A 

-N CHjOCOCgH^ 



Compound described in jp-a 2-216140 
Comparative dye p (denoted simply as Comp. D , 



C2Hs >r CiH5 

HN^NH 



C2H 5 C2H 5 
° HN^NH 




Compound described in JP- A 10-36695 
Comparative dye E (denoted simply as Comp. E ) 



^X 02 "* ******* 
O NH 9 HN ^ Q 




Compound described in JP- A 10-158253 
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Comparative dye F (denoted simply as Comp. F) 




Compound described in JP-A 10-24654 

75 



Sensitometric Evaluation 

20 

[0086] The thus prepared photothermographic material samples were each cut to a size of 14x17 inches and 
imagewise exposed to an 810 nm semiconductor laser, in which the angle between the laser beam and the exposed 
surface of each sample was 80°. The laser output was 75 mW, provided that the laser was subjected to high frequency 
superposition and outputted in a longitudinal multiple mode, and an exposure time of 1x10" 7 sec. Thermal processing 
25 was carried out by uniformly heating using a heated drum, and development was carried out at 120° C for 15 sec. The 
fog density and sensitivity (which was represented by a reciprocal of exposure necessary to give a density of 1 .0 plus 
fog density) were determined, provided that they were shown as a relative value, based on those of Sample No. 1 being 
100. Results are shown in Table 1. 

[0087] Evaluation was also made with respect to sharpness, residual color staining and raw stock stability, accord- 
30 ing to the following manner. 

Evaluation of sharpness 

[0088] MTF was measured at 10 lines/mm. The MTF value of each sample was represented by a relative value, 
35 based on that of Sample No. 1 being 100. 

Evaluation of residual color stain 

[0089] The visible absorption spectrum of each of processed samples was measured with respect to a fogged por- 
40 tion (i.e., unexposed area). Results were shown by a relative value, based on the optical density at the visible absorp- 
tion maximum of Sample No. 1 being 100. The lower the value, the better. 

Evaluation of raw stock stability 

45 [0090] Unexposed photothermographic material samples were initially put into a closed container maintained at 25° 
C and 55% RH and allowed to stand at 50° C for a period of 7 days (i.e., accelerated aging). For comparison, the same 
photothermographic material samples were put into a light resistant container and allowed to stand at 25° C and 55% 
RH for 7 days (i.e., comparative aging). Aged samples were processed in the same manner as in the sensitometric eval- 
uation and the fog density (in unexposed areas) was measured. Raw stock stability was evaluated, based on an 

50 increase in fogging, as defined below: 

(Increase in fogging) = (Fog density at accelerated aging) - (Fog density at comparative aging) 

[0091] The increased fogging was regarded as aging fog and represented by a relative value, based on that of 
55 Sample No. 1 being 100. Results are shown in Table 2. 
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Table 2 



10 



15 



25 



30 




Claims 



45 



sented by the following formula m and th»"! Photosensrt.ve layer or the support contains a dve 2 

formula (1) 



50 



o 



or 



55 



wherein X represents an oxyqen or sulfur »tn™. d 

are each 0, i, 2 , 3 or 4; ^ ° rSU,,Ur ^ H i and R * eac " present a univalent subsutuent group; m and n 



X,D:< E p T 083459 A 1 
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formula (2a) 




formula (2b) 
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3. 



"11 




H so M, 



r n12 



14 



formula (2c) 



*•■ {«.)« A. ' w < 



formula (2d) 
w 1t 



Y 

( Rl3S )^rQC^ L " =L "- L "= L -- L 



-^12 




wherein Y 1f Y 2 and Y n each represent an oxygen atom, sulfur atom, selenium atom or -CH=CH-; L t through L 9 
and Ln through L 15 each represent a methine group; R t> R 2 , R n and R 12 each represents an aliphatic group; R 3 , 
R 4» R13 and R 14 each represent an alkyl group, a cycloalkyl group, an alkenyl group, an aralkyl group, an aryl group 
or a heterocyclic ring group; W v W 2 , W 3 , W 4 , W n , W 12 , W 13 , and W 14 each represent a hydrogen atom or a sub- 
stituent group or a non-metallic atom group necessary to form a condensed ring by bonding between W 1 and W 2 , 
W 3 and W 4 , W t1 and W 12 , or W 13 and W 14 , or a non-metallic atom group necessary to form a 5- or 6-membered 
condensed ring by bonding between R 3 and W t , R 3 and W 2 , R 13 and W 11( R 13 and W 12 , R 4 and W 3 , R 4 and W 4 , 
R 14 and W 13 , or R 14 and W 14 ; X 1 and X n each represent an ion necessary to compensate for an intramolecular 
charge; k1 andk11 represent the number necessary to compensate for an intramolecular charge; ml is0or1;n1, 
n2, n11 and n12 are each 0, 1 or 2, provided that n1 and n2, or nl 1 and n12 are 0 at the same time. 

2. The photothermographic material of claim 1 , wherein the photosensitive layer contains the dye of formula (1 ). 



The photothermographic material of claim 2, wherein a component layer provided on the opposite side of the sup- 
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port to the photosensitive layer contains the dye of formula (1). 

5 ' in h ;a P 9 h er herm ° 9raPhiC ^ * ^ ^ ^thermographic materia, further comprises a reduc- 

6. The photothermographic materia, of Cairn , , wh erein R , or R 2 of formu.a (1 ) represents an a.Ky, group ot an arv, 

7. The photothermographic material of claim 1 wherein R nr r nfw . ,,x 

, wnerem R 1 or R 2 of formula (1) represents tert-butyl group. 

8. The photothermographic material of claim 1. wherein m and n are each 0. 1 or 2. 

srrz?~rr 2i — r — • - - - «■ > - - - - 

» ». The p«„, tom „ g „ phfc of d., ,, „ herein amount „ lhe orSB „ fc siver sM , „ , „ 3 g m2 

.5. The phehaher^phfc matertal 0) clahl , , w ^ ^ ^ ^ ^ ^ ^ ^ 

x The P „o«,er™ g r. P „ te mattria , „ c , aim , ^ ^ ^ ^ ^ ^ ^ ^ 

g/m 2 . 6 an ° organ,c s,lver sa,t the amount of the organic silver salt is 0.1 to 3 

• 1 3. The photothermographic materia, of Cairn 2. herein the sensitizing dye is the dye of formula (2a ) or (2 c) 

of the silver ha.ide oCng not IT f ^ a1 te 3 th « 

and the amount of the hinder in the photose^Tve Uer be ng Z ^ " ^ ^ S ^ Sa »' 
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